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NO FURTHER ACCELERATED ACTION JUSTIFICATION FOR ASH PITS 

PAC REFERENCE NUMBER(s) SW-133 1,133 2,133 4, and 1702 

IHSS Reference Numbers SW-133 1, SW-133 2, SW-133 4, and PAC SW-1702 

Unit Name Ash Pits 

Approximate Location N748,000, E2,080,000 

Date(s) of heration or Occurrence 

1950s - 1968 

Descnfjtion of Operahon or Occurrence 

In 1970, four bunal sites (trenches [SW-133 1, SW-133 2, SW-133 3, and SW-133 41) 
were located south of the incmerator area (IHSS 133 5) These trenches were used for 
disposal of ash (and noncombustible trash) from the incinerator that operated from 
approximately 1952 until 1968 Noncombustible trash, such as counbng discs, broken 
glassware, and metal, was collected m a nearby dumpster and later disposed of in the 
trenches The trenches are approximately 150 to 200 feet long, 12 feet wide, and 10 feet 
deep, and have been staked with steel fence posts and surveyed Approxmately 3 feet of 
soil covers each trench locahon Two additional bunal trenches (PAC SW-1701 and SW- 
1702) were identified rn 1994 (DOE 1996) based on anomalies found dunng a tune-domam 
electromagnetic (TDEM) conductiwty survey These two additional areas were confirmed 
through revlew of amal photographs and samples collected fiom boreholes m the 
m e d i a t e  area (Figure 1) In addibon, two anomalies adjacent to Ash Pits 2 and 4 (IHSSs 
133 2 and IHSS 133 4 respectively) were identified based theTDEM conductiwty survey 
In each case, the southern most anomaly at each location was referred to as a twin 
investigation area as documented in the Operable Umt 5 Final Phase 1 RFVRI Report 
(DOE 1996) The areas are shown on Figure 1 and are referred to as "Ghost Ash Pits" 

Ash fiom the mcmerator and "dump area" was momtored in 1959 (DOE 1992) Acbwbes 
of 4,000 counts per minute (cpm) alpha and 30 mllirems per hour (mrh)  beta were 
observed Subsequently, the ash was buned in a trench Special an samplmg of the Plant 
manerator was conducted in 1958 to address concerns of burmng potenhally contammated 
waste from Buildmgs 444 and 447 

PhvsicaVChermcal DescnDhon of Constituents Released 

In September 1954, five ash samples from the b u n g  of Building 991 wastes were 
collected The average acbwty of the ash was 4 5 x 10' dismtegrabons per mmute per 
lulogram (dpmkg) of dry ash The alpha actiwty of the ash was approximately 100 times 
hlgher than the usual ash samples fiom the inmerator 
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In 1956, special momtonng was performed dunng and after contammated waste was 
burned in the Plant incinerator Ash samples mdicated 1 9 grams of radioactive matenal 
(depleted urmum) per lulogram of ash Smear surveys of the incinerator before and after 
b m n g  showed no increase m contammabon It was esbmated that approximately 30,000 
cubic feet of soil and ash were buned in the trenches 

Small quantities of depleted urantum-contaminated combustibles were burned along wth 
the general combustible Plant refuse One estimate indicates that less than 100 grams of 
depleted urmum were in the combustibles A monthly ash sampling program was imtiated 
in January 1962 and indicated there was 1 to 8 kilograms of depleted urmum per ton of 
ash (DOE 1992) 

Responses to Operation or Occurrence 

Sampling events were conducted from November 24,1953, through December 9,1954 In 
1970, the locations of Ash Pits 1-1 through 1-4 were marked in the field The ash in these 
trenches was evaluated and considered to present no problems unless disturbed and inhaled 

Fate of Constituents Released to Enwronment 

The 2001 Annual Update for the Histoncal Release Report (HRR) prowdes an NFA 
deterrmnabon assessment for all of the Ash Pits Based on the data and assessment 
prowded in that update, NFAs were approved by the regulatory agencies for Ash Pit 3 
(SW-133 3) and the Recently Identified Ash Pit (TDEM-1) [SW-1701] (EPA, CDPHE, 
2002) Analyhcal data specific to the Ghost pits was submtted m the 2002 Annual Update 
for the HRR, whch indicates that all data are below Tier I1 soil aclon levels The agencies 
agreed that these areas are not the locabon of ash pits, and therefore are not PACs, and they 
have been removed from the mapdplates in the HRR [The Ghost pits are shown on Figure 
1 of h s  document for thoroughness ] The regulatory agencies d e t m e d  that addibonal 
data needed to be collected to render a NFA detmnabon for the Incinerator Facility (SW- 
133 5) and the Concrete Wash Pad (SW-133 6) 

Because of proposed modificabons to RFCA Attachment 5, specifically, the mtroduction of 
new Action Levels (ALs) and the mtegrated nsk-based approach (apphcabon of the Soil 
k s k  Screen), Ash Pit 1 (SW-133 l), Ash Pit 2 (SW-133 2), Ash Pit 4 (SW-133 4), and the 
Recently Idenbfied Ash Pit (TDEM-2) [SW-17021 have been reassessed to render a No 
Further Accelerated Acbon (NFAA) detenmnation No addibonal data has been lncluded in 
the reassessment of these PACs relative to that included m the 2001 Annual Update for the 
HRR RFCA Aclon levels (ALs) are from the proposed modifications to RFCA 
Attachment 5, dated November 12,2002 (DOE, 2002) Background levels for subsurface 
soil and groundwater (total concentrations for Upper Hydrostrabgraphc Umt) are from the 
Background Geochemical Charactmzation Report (DOE 1993a) Background values for 
surface soils and sedments are from Geochermcal Charactenzation of Background Surface 
Soils Background Soils Charactenzabon Program (DOE 1995) All background values 
used for cumpanson are the mean background value plus two standard dewahons Table 1 
lists the trenches and assoaated boreholes andor wells 

June 11,2003 2 



SURFACE SOIL ASSESSMENT 

Results from analysis of 18 surface soil and sediment samples from across the ash pit area 
indicate, with the exception of arsemc and beryllium, the metals are not at concentrabons 
exceeding the 1996 Tier II Action Levels Of the arsemc and beryllium results, only one 
sample (a sediment sample) had a concentration exceeding background (arsemc at 17 3 
mgkg (bkg - 13 1 mg/kg)) , Ths  one exceedance above background is below the wldlife 
refuge worker-based AL of 21 6 mgkg In addibon to laboratory analysis for 
radionuclides, a High Punty Germmum (HPGe) survey of the enbre area was conducted 
in 1993 Figures 2,3 and 4 show the survey results for amencium-241, urmum-235, and 
urmum-238 Amencium was not detected at statishcally sipficant levels ms result 
suggests the absence of plutomum Concentrations of the urmum isotopes were all well 
below the ALs Consequently, the excavabon of surface soil is not reqmred 

APPLICATION OF THE SOIL RISK SCREEN FOR SUBSURFACE SOIL 

Screen 1 - Are Contaminant of Concern (COC) Concentrahons Below Table 3 
Wddhfe Refuge Worker Sod Achon Levels? 

No As shown m Tables 2 through 5 and Figures 4a through 4d, concentrations of urmum 
isotopes and a few metals m pit matenal buned to a depth of approximately 3 feet exceed 
the ALs as follows 

SW-133 1 -Urmum-235 and Urmum-238 (Table 2) 

SW-133 2 - Chromium, Urmum-235 and Umum-238 (Table 3) 

SW-133.4 -Urmum-235 and Urmum-238 (Table 4) 

SW-1702 - Chromium, Lead, and all of the Urmum isotopes (Table 5) 

Screen 2 - Is there potenha1 for subsurface soil to become surface so113 

Yes As shown m Figure 5, the ash pits are located in an area that was mapped as being 
prone to landslides 

Evaluate accelerated achon m accordance with Sechon 4 C and 5 C and consider 
any subsequent screens rn the evaluahon, as appropriate 

As noted m Screen 1 , the maxmum concentrations of urmum isotopes and a few metals 
exceed the ALs at the Ash Pits However, with the excepbon of PACs SW-133 2 and SW- 
1702, the average concentrahons are well below the ALs At SW-133 2, the average 
chromum concentration (429 7 mg/kg) exceeds the AL of 268 mfig However, the 
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average concentration is 1/20' of the maximum concentrahon indicatmg the maximum 
chromium concentration is an isolated zone of contamination not representative of the 
balance of the matenal present in the PAC At SW-1702, the average concentration of lead 
(1 223 mgkg) and urmm-23 5 (9 7 pCdg) exceed their respective ALs (1 000 mgkg and 8 
pCdg) However, these exceedances are relatwely small, i e ,  they are withm 20 - 25% of 
the ALs 

Although the Ash Pits are located in an area that has been mapped as a landslide deposit, a 
vlsual inspection of the area indicates it has a broad, gently sloping (-8% grade) surface, 
wth no evldence of recent landslide activlty Also, the area has a well-established 
vegetative cover, whch will mimmize erosion fiom runoff 

Because the Ash Pits are near Woman Creek, bank erosion and eventual down-cuttmg into 
the Ash Pits is another potential mechamsm to expose contaminated subsurface soil 
However, the closest Ash Pit, SW-133 6 [not under evaluation here], is 80 - 100 ft from 
the creek Over the past 60 years, there is no discernable bank erosion based on 
overlaymg a relatively recent aenal photo transparency (ca 1992) on a 1937 aenal photo 
with the same scale Furthermore, the Ash Pits are outside the 100 year floodplain (Figure 
6) 

One final mechanism to be addressed with respect to potential exposure of subsurface 
contaminated soil is the action of burrowing animals Typically, praine dogs burrow to 
depths of approximately 6 feet and thus potentially bnng contammated subsurface soil to 
the surface However, it must be recogmzed that the Ash Pits area is relatively small (-20 
acres) compared to the human exposure m t  sizes being considered for the comprehensive 
nsk assessment (on the order of several hundred acres) Accordingly, the incremental 
unpact from h s  actmty is small Furthermore, any soil that would be brought to the 
surface would be mixed with uncontaminated overlymg soil dunng the burrowmg actmty 

Screen 3 - Does subsurface soil radiological contamination exceed criteria in Section 
5.3 and Attachment 14? 

No As shown in Tables 2 through 5, plutomum and amencium concentrations are well 
below the soil ALs of 50 and 76 pCi/g respectively, and therefore, further analysis is not 
requred 

Some wmum isotopes, as noted in Screen 1, exceed soil ALs, however, approximately 
three feet of uncontaminated to slightly contaminated soils were previously placed over 
the pit matenals This cover sufficiently protects the wildlife refuge worker fiom direct 
exposure and elirmnates the need for an accelerated action 

Screen 4 - Is there an envlronmental pathway and suflticient quantity of COC that would 
cause exceedance of surface water standards (SWS)7 

No Although a groundwater treatment system is not and wll not be m place to mtercept 
groundwater fiom the Ash Pits, groundwater does not appear to be a sipficant pathway 
for COC migrabon to surface water Current groundwater momtonng does not indicate 
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groundwater contamination in ths area, however, the number and locabon of groundwater 
wells wll be evaluated between now and Site closure 

Contammant migration ma erosion and groundwater are the two possible pathways 
whereby surface water could become contaminated by the Ash Pits The erosion pathway 
can be eliminated because surface soil is largely uncontaminated in the vicimty of the Ash 
Pits (see Surface Soil Assessment), and deep erosion is unlikely as discussed in the 
evaluation presented in Screen 2 However, because groundwater is a possible pathway 
whereby Woman Creek could become contammated by the Ash Pits, groundwater 
chemistry has been evaluated for ewdence of contamination Subsequently, Woman Creek 
surface water quality is assessed 

Downmadlent Groundwater Ouality 

Data from wells in the mcimty of the Ash Pits were evaluated to determine whether there is 
an impact to groundwater Groundwater quality data are summanzed in Table 6, and are 
discussed wth respect to each of the PACs below 

SW-133 1 (and SW-133 3) - One well, 56294, is mediately downgradient of these 
PACs No contaminants were detected above RFCA Tier I ALs and only thallium (5 9 
ug/l) was found above the Tier I1 AL (2 ug/l) However, the thallium concentration 
exceeds background (5 19 ugA) by a small percentage Furthermore, thallium is not a soil 
contmnant at SW-133 1 (Table 2) It is also not a contmnant at SW-133 3 (see 2001 
Annual Update for the HRR) 

SW-133 2 - Downgradient of h s  PAC aluminum concentrations m groundwater were 
greater than the RFCA Tier I1 AL in well 58793 (range 44,900 - 64,200 ug/l), thallium was 
reported once at a concentrabon greater than the RFCA Tier I1 AL ln well 63793 (4 3 ug/l), 
and urmum-233,234 and urmum-238 concentrabons (all less than 5 pCdl) were greater 
than RFCA Tier I1 ALs in wells 58793,63693, and 63793 downgradient of ths PAC 
Although the a l m u m  concentrabon exceeded background (1 1,240 ug/l), thallium did not 
exceed background (5 19 ugA) Also, aluminum and thallium are not soil contarmnants at 
PAC 133 2 (Table 3) With respect to the urmum isotopes, although the concentrahons 
exceed the Tier I1 ALs, they are well below background (urmum-233,234 [93 pCdl], 
urmum-238 [66 pCdl]) Furthermore, although urmum-233/234 and urmum-238 have 
maximum soil concentrations that are well above background, the average concentrations 
are more than an order of magmtude less, i e ,  the sigmficant urmum contaminahon in the 
subsurface soil is isolated, and therefore, the PAC does not appear to be a sigmficant source 
for groundwater urmum contammation 

SW-133.4 and SW-1702 - The nearest downgradient well (63093) contmed methylene 
chlonde concentrations above detecbon l m t  and urmum-233/234 and urmum-238 
concentrahons above Tier I1 ALs l h s  well was sampled numerous tmes, and methylene 
chlonde was only detected once Addibonally, methylene chlonde is unlikely to be present 
m mclnerator ash Ldce SW-133 2, the urmum isotopes are at concentrations well below 
background Also, although the maxmum concentrahons for all three urmum isotopes are 
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well above background in subsurface soil at PAC SW-133 4 (Table 4) and SW-1702 (Table 
5), the average concentrations are approximately an order of maptude less Agam, the 
sipficant urmum contamination in the subsurface soil at these PACs is isolated, and 
therefore, the PACs do not appear to be sipficant sources for groundwater urmum 
contaminahon 

More recent data was collected for well 63093 and well 5686 directly downgradient in the 
Woman Creek dramage (Table 7) The new urmum data for well 63093 indicates similar 
urmum concentrations to that of prevlous data The concentrations of these urmum 
isotopes further downgradient in the dramage (5686) are lower and below Tier 11 ALs 

Downmadient Surface Water Oualitv 

As shown in Table 8, alummum, antmony, cadmium, copper, iron, lead, manganese, 
mercq ,  silver, ame1-1ci~m-241 , gross alpha, gross beta, and plutomum- 239/240 
concentrations in nearby surface water locations have occurred at concentrations exceeding 
the surface water ALs However, the prevlous analysis regarding surface soil, subsurface 
soil, and groundwater contaminahon strongly suggests that the Ash Pits are not a source for 
metal and radionuclide contammation m surface water Furthermore, water quality data at 
downgradient station SW027 (surface water pomt of evaluahon [POE]) and at Pond C-2, 
indicate these contaminants have never been detected above RFCA surface water ALs 

Screen 5 - Are COC concentrabons above Table 3 Action Levels for ecological 
receptors? 

At h s  time, ecologcal ALs are not avsulable for all receptordchemical combinabons, 
however, draft ALs are avadable for a small subset of chmcals Screen 5 currently 
evaluates only h subset k s k  to ecologcal receptors will be readdressed through the 
ecologcal nsk assessment portion of the Comprehensive k s k  Assessment (CRA) 

As shown below, maximum concentrations for beryllium and lead exceed the ecologcal 
ALs in all of the Ash Pits, and m most cases, the average concentrahons also exceed the 
ALs as well as background The hghest concentrahons of lead and beryllium are observed 
m PAC 1702 where the average concentrahons exceed the ALs by more than an order of 
maptude (Table 5) 
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S W- 1702 
SW-1702 

Evaluate accelerated action m accordance with Secbon 4 2 C and 5 3 I and consider 
any subsequent screens m the evaluation, as appropriate 

Beryllium Yes Yes Yes 
Lead Yes Yes Yes 

Per Section 4 2 C of Attachment 5, DOE will consider the target species and the exposure 
unit for that species, and the location, areal extent, and concentration of contamination in 
evaluating and determining appropnate accelerated actions necessary to protect 
ecologxal resources 

SW-1702 matenal contains average lead and beryllium concentrations that significantly 
exceed the ecologxal ALs As a first step in evaluating the nsk posed to the ecologcal 
receptors, the ecologcal receptor that is the basis for the AL was identified - 
Bewllium 
The beryllium AL of 2 15 m a g  is based on protection of the praine dog’ 

Lead 
The lead AL of 25 6 m a g  is based on protection of the Amencan Kestrel Because the 
Ammcan Kestrel, a bird of prey would not be directly exposed to the buned matmal, 
Preliminary Remediation Goals (PRGs) for other ecolopcal receptors were examined2 
The PRGs for protection of the praine dog and Preble’s Meadow Jumping Mouse 
(PMJM) are 149 m a g  and 642 m a g ,  respectively 

As can be seen from Tables 2 through 5, SW-I 702 has significantly higher concentrations 
of beryllium and lead than the other Ash Pits, and the average concentrations exceed the 
ALPRG for burrowing animals (the PMJM-based PRG for beryllium is 8 71 m a g )  
Although the concentrations of these COCs exceed the PRGs for protection of the PMJM, 
the mouse typically burrows to a depth of only 15 inches, and the buned matmal is 3 feet 
below ground surface at the Ash Pits per the Histoncal Release Report (DOE 1992) 
Therefore, it is unlikely that the PMJM will be exposed to the matmal Furthermore, the 
areal extent of SW-1702 is relatively small compared to the habitat areas on Site, and 
accordingly, the nsk to the PMJM (and prame dog) is also proportionately low Lastly, 
SW-1702 is in a PMJM habitat, and it is uncertam that removal of the buned matenal and 
disruption of the habitat would result in a net benefit to the PMJM 

It should be noted that the background beryllium concentrahon for subsurface soil is 14 2 mg/kg whch I 

exceeds the AL In th~s case and m all cases where background levels exceed the AL for protechon of 
ecological receptors, achtevlng background levels becomes the cleanup goal 
* The AL is the lowest PRG above Site background levels that was calculated for each of the five selected 
mldlife receptorsjudged to be representative of species at WETS Preble’s meadowjumpmg mouse and 
black tailed prame dog (fossonal [burrowmg] small mammals), mourtllng dove (small ground-feedmg 
blrd), terrestnal lnvertebrate (mulbple species), and Amencan kestrel (awan predator) See also footnote 1 
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Stewardshir, Analvsis 

Applicahon of the Soil fisk Screen to the Ash Pits, specifically Ash Pit 1 (SW-133 l), Ash 
Pit 2 (SW-133 2), Ash Pit 4 (SW-133 4), and the Recently Idenhfied Ash Pit (TDEM-2) 
[SW-17021, indicates No Further Accelerated Action (NFAA) is necessary for protection of 
public health and enwronment However, because subsurface soil at some of these PACs 
has contaminant concentrahons that exceed soil ALs, both near-term and long-term 
stewardshp actions have been recommended3 They are discussed below 

Near-Term Management Recommendations 

Near-term recommendations for environmental stewardship include the following 
0 Continued groundwater monitonng to evaluate potential impacts to surface water 

quality, 

Exiavation at the area will continue to be controlled through the Site Soil Disturbance 
Permit process, and 
Site access and secunty controls will remin in place pending implementation of 
long-term controls 

0 

Long-Term Stewardship Recommendations 

Based on remaining environmental conditions at the Ash Pits, no specific long-term 
stewardship actiwties are recommended beyond the generally applicable Site 
requirements that may be imposed on this area in the future, which are dependent upon 
the final remedy selected Institutional controls that may be used as appropnate for this 
area include the following 

It is also proposed that the groundwater monitonng network in the vicimty of the Ash 
Pits be evaluated between now and Site closure to determine its adequacy in detecting 
releases from the Ash Pits A new well@) will be added if appropnate Furthermore, a 
marker will be placed near the southwestern corner of the western most Ash Pit to 
momtor bank erosion, if any, that may occur These specific long-term stewardship 
recommendations will also be summanzed in the Rocky Flats Long Term Stewardshzp 
Strategy No engmeered controls, other environmental monitonng, or physical controls 
(e g , fences) are recommended as a result of the conditions remaning at the Ash Pits 

Prohibitions on construction of buildings, 
Restnctions on excavation or other soil disturbance, 

Prohibitions on groundwater pumping in the area of the Ash Pits, and 

Monitonng for or prevention of intrusion by burrowing animals 

The Ash Pits are contiguous with the Industnal Area (IA) where subsurface soil contamlnant 
concentrahons wll  llkely exceed soil ALs at some locahons Considenng the large size of the IA relative 
to the Ash Pits, there would be no sigtllficant reduction m the area requmg near-term and long-term 
stewardshp actions if the contammated subsurface soil at the Ash Pits were removed 
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The Ash Pits will be evaluated as part of the Sitewide Comprehensive Risk Assessment, 
which is part of the RCRA Facility InvestigatiodRemedial Investigation (RFI/RI) and 
Corrective Measures StudyFeasibility Study (CMSFS) that will be conducted for the 
Site The need for and extent of any, more general, long-term stewardship actiwties will 
also be analyzed in RFURI and CMS/FS and will be proposed as part of the preferred 
alternative in the Proposed Plan for the Site Institutional controls and other long-term 
stewardship requirements for Rocky Flats will ultimately be contained in the Corrective 
Action DecisiodRecord of Decision, in any post-closure Colorado Hazardous Waste Act 
permit that may be required, and in any post-RFCA agreement 

NFAA Summw 

Ash Pit 1 (SW-133 l), Ash Pit 2 (SW-133 2), Ash Pit 4 (SW-133 4), and the Recently 
Identified Ash Pit (TDEM-2) [SW-17021 are proposed for NFAA The Soil Risk Screen 
and soil ALs proposed in the RFCA Attachment 5 Modification dated 11/12/02 have 
been applied to these PACs The nsk screen shows an insignificant potential adverse nsk 
to a wildlife refuge worker because the waste is buned, and the Ash Pits area, although 
located in a landslide deposit, is in a stable configuration havlng a gently slope, and a 
well established vegetative cover to minimize erosion It is possible a burrowing mmal 
may bnng contaminated soil to the surface, however, the incremental nsk to the wildlife 
refuge worker is small because the Ash Pits area is relatively small compared to the 
exposure unit size for the worker Although concentrations of lead and beryllium exceed 
the Preble’s Meadow Jumping Mouse (and prame dog) PRGs, particularly in PAC 1702, 
the mouse typically burrows to a depth of only 15 inches, and there is 3 feet of soil cover 
on the Ash Pit Furthermore, the volume of waste and areal extent of PAC 1702 is 
relatively small, and accordingly, the nsk to the Preble’s Meadow Jumping Mouse is also 
proportionately low There is little potential for contaminated runoff to impact surface 
water quality because the waste is buned and covered, the Ash Pits are located far enough 
from Woman Creek that it is unlikely that bank erosion would impact the Ash Pits, and 
they are located outside the 100 year flood plain Examination of groundwater quality 
indicates a potential for low level uranium contamination that may have ansen from the 
Ash Pits, but no impacts fiom other contaminants However, uranium is not a 
contaminant that exceeds surface water ALs in Woman Creek, and therefore, there is no 
apparent impact to surface water quality fiom the Ash Pits Applicabon of the Soil Risk 
Screen indicates no further accelerated action is required 
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IHSSlPAC Number 
133 I 
133 2 
133 4 
SW-1702 
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Borehole Locations 
56293,56393,56493,58893 
56893,56993,57093,57294 
55694,55893,55993,56093 
55894,55994,56094 
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Max Conc Above 
Background 

Max Conc Above 
Action Level 

* Subsurface soil samples were analyzed for Target Analyte List (TAL,) metals gross alpha and beta 
uramum 233 234 uramum 235 urmum 238 amencium 241 and plutomum 239 240 Analytes shown are 
only those that were detected The average concentratlons are computed fiom the detected values only 
**AL for protection of wildlife refuge worker/AL for protechon of ecological receptor 
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lbis(2 Ethylhexy1)phthalate I I ]  solu&3 I 801 1970ooo) I 
Butvlbenzylphtbalate 

Dtbenzofuran 

50 147000000 
I 10 wJu 10 295oooO 
1 50 wdkg 

~ 

Diethvl phthalate I 4 o l u m  40 590000000 

Fluoranthene I 10 ug/kg 10 27200000 
Hexachlorobenzene I 30 ugkg 30 17200 
NaDhthalene I 30 udkn 30 3090000 

I 

DI butvlphthalate I 2700 ug/kg 2700 73700000 

I 

I Phenol 

Pvrene I I  IOlue/kn I IO1 22loooool I 
Max Cone Above 

Background 
Max Conc Above - E Action Level 

* Subsurface soil samples were analyzed for Target Analyte List (TAL) metals gross alpha and beta 
uramum 233 234 uramum 235 uramum 238 amencium 241 and plutomum 239 240 Analytes shown are 
only those that were detected The average concentrations are computed fiom the detected values only 
**AL for protection o f  wldlife rehge workerlAL for protection of ecological receptor 
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Max Conc Above 
Background 

Max conc Above 
Action Level 

* Subsurface soil samples were analyzed for Target Analyte List (TAL) metals gross alpha and beta 
uramum 233 234 uramum 235 uramum 238 amenclum 241 and plutomum 239 240 Analytes shown are 
only those that were detected The average concentrabons are computed from the detected values only 
**AL for protection of wildlife refige worker/AL for protection of ecological receptor 
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Max Conc Above 
Background 

Max Conc Above E Action Level 

* Subsurface soil samples were analyzed for Target 4nalyte List (TAL) metals gross alpha and beta 
uramum 233 234 uramum 235 uramum 238 amencium 241 and plutomum 239 240 Analytes shown are 
only those that were detected The average concentratlons are computed from the detected values only 
**AL for protection of wldlife rehge worker/AL for protection of ecological receptor 
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Table 6 - Summary of Analyhcal Results Above Tier I1 Acbon Levels for 
Groundwater at the Ash Pits 

June 11,2003 17 



Table 7 - Uramum Concentrahons rn Groundwater Downgradient of SW-133 4 and 
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Umts Location Collechon Descnphon Result 
Date 

SW039 11/17/89 Mercury 0 33 ug/L 
SW041 5/26/89 Mercury 0 44 ug/L 

Standard 

0 01 
0 01 

I 

SW041 - 
SW041 
SW041 
SW041 

6/4/90 Gross Alpha 40 1 pCdL 7 
SW041 611 6/89 Gross Alpha 57 pcliL 7 
SW041 1/4/90 Gross Alpha 8 3 pCdL 7 

9/5/90 Sdver \ 3 5 u g L  0 6  
11/5/90 Silver 9 8 u @  0 6  
7/8/9 1 Silver 3 ug/L 0 6  

11/5/90 Silver 9 8 u g L  0 6  

SW041 
SW039 
SW041 
SW041 
SW041 

Iswo39 I 612718 8 IPluto~llum-23 91240 I 0 219)pcdL I 0 151 

1/4/90 Gross Alpha 8 3 pCdL 7 

1/4/90 Gross Beta 14 9 pCdL 8 
7/ 16/90 Gross Beta 23 69 pCdL 8 

6/4/90 Gross Beta 36 pCliL 8 
6/16/89 Gross Beta 41 pCdL 8 

June 1 1,2003 20 





\ \  



c e- 

----.&-+- - :-" ',, 
\ 

\ 

1 I 

/ 
i 

i ' I 
\ 

I 
a 

4 

i 

i 
i 

I i 
i 

\ 
\ 

1 

, 

- 

r- 

i 

\ 
\ 



i 



a $  .E 
I i 

, 
i-- 

I 

I 
1 
I 

Ye 
0 

1 il 
'\ 

i 
\ 

\ 

\ 

i 
i 
i 
! 

i 
I 

\ 
I 
I 
i 

I 

i 
I 
i ! 

\ 



I 

1 L 

'N 

' N  

,m 

t 
I h 

'8 ,  

$1 

c 

I 

'. 
I 

\ 

\ 

i 

I 



c c  
Q P  

I 
I 

I 

I 
I 
I 

I 

I 
I 

i 

c 
0 
m 
0 
0 
cn 

a 

cn 

c 

- 
E - 

E, 

a 

a 
d 

3 
v1 
L 

2 
- 

0 
0 co 
0 

0 
N 
co 

0 
0 
(D 
0 
co 
0 
CJ 

>- 
W 
zc 

m 
OI 
m 
-0 

L 

2 
a" 

-0 m 
0 

r 
D 

L 

I l a  m 
a - 

I a u a  
I I 
-~ - 
0 
0 
N 
r- 
e 
pc 

- P  

0 
0 
0 
r. 
d 
r- 

1 
~- ~ 

0 
0 
e r. 
e r- i 

! 

i 
! 

I 
I 

I 
1 
i 
I 
I 
i 
I 
i 
i 
I 

I 

i 
! 

I 

I 

I 

I 
I 

I 

! 

! 

1 

! 

I 
! 

k 
5 
P p 
13 

1 
1 3 .  
1 

IJ 

I 

i 

0 
0 

0 

0 
N 

m 
m 

0 
0 
rc) 
0 

N 
8 

0 
0 w 
0 co 
0 
N 

0 
0 
hl 
0 

0 
N 
m 

0 
0 
0 
0 

0 
CJ 
m 

0 
0 co 
m 
r- 
0 
N 

0 
0 
Lo 
t- 
0 
N 

m 

0 
0 

b 
0 
hl 

x 

I 
I 

I 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  o s c o o o c o o o o o o o o  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
c v b r j 0 3 o r j Y b - c U T r T f c v m o  

co 

nl 
7 

0 0 0  
0 0 0  

m a m c o  
(v 7-7 

c o m ~ o N o o o o o o o 0 3 - o  b o N o c o m o o o m - o  m o  
d d - m m c n o r f  - m  mo a 70--0 m b 

0 m N a, - 
0 
0 
d- 
0 co 
0 
N 

0 
0 
r\l 
0 
a3 
0 
N 

0 
0 
0 
0 
03 
0 
CJ 

0 
0 
co 
m 
r- 
0 
N 

0 
0 
(D 
m 
r- 
0 
N 

1 ---- 
0 
;?; I 

I 13' 
I --1 

L- I 
e 

0 

0 

--I _- 

007  o o m  
co 
N 
d z m  

in 
m 

I 

TI- 
C') m 
7 

I 

N 

+ 1 
I 

4 
0 0 0 0 0 0 
0 0 0 0 0 0 

N 0 
r- r. 

0 CO (D w 
a, r- r- r- 

d d- r- i? E i? r- 
d 
r- 

I 
I 



T -  

I 
I Y 

hr 
a, 
LL 

0 
0 r- 

I 1  

- I  - 1  I E 
C I  

>- w 
1c 

i 

I i 
1 

I 

I 
~ 

1111 

x x I 

UJ 

I E  
I 

- 
V 

i LL 

0 
0 
N 

- 

111 

0 
0 b 

1111111 

I 
I 
I 
I 
I 
I 
I O  
l g  

1 %  
I 
I 
I 
I 
I 
I 
I 
18 
I g  
1 %  
I N  

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
01 
- I  m 
01 

I 
I 
I 
I 
I 
I 
I 

0 

0 

hl 

- i 

' I  

-- I 

i .  
I 

I 

I 
I 

t t 

c\r 
m 
m 
t-0 

1 . 
I 
I 
I 
I 
I 
I 

I O  

rs 
I 
I 
I 
I 
I 
I 
I 

m c n c n c n m m m v 0 0  cn 
E E E E E E E a n a €  

m m m m m m m 
y,  sy,s y g y  n p n y  

a --I ~ _ _ _  

. . . . 
1 

i 1 

m m - d  
I 
I 
I 

t 

I 
I 
I I 

0 0 0 0  1 
0 0 0 0  ' m  (D 

I N m N g "OE 7 

I 
I 

T- 
I !  

t t 

t N J 

t i t 

0 
0 m r- 
w h 



R 

B -E :e 
i; 
d 
h 

0 

0 
43 
0 
(u 

3 

0 z co 
0 cu 

00 
N 
0 
43 
0 cu 

0 
0 
0 
0 
CQ 
0 cu 

0 
0 
43 
Q, 
I- 
O cu 

0 
0 
(D 
Q, 
I- 
0 
(v 

0 
0 w 
Q, r- 
0 
N 

0 
0 
(u 
Q, 
I- 
0 
(v 

+ 

+ + + + + 
I 
\ 

+ + + + + 

/ 

+ 
. '. + 

/ ' ,''/ " i 
,/ /" / 

+ 

+ 

+ 
I 

t t 

+ + 



D 
d 
0) 

S 
cs) 

L 

l i  

>- 
W x 

m 
a, 

U 
a, 

a 

2 

& 

? 

hl 
0 
t- - U m 

2 
r n % *  r %  

U R 0 
d 
I- 
d 
I- 

h x 

C E 
d 
(G 

C 

5 s n 

0 
0 
(v 
0 

0 
(v 

m 

0 
0 
0 
0 
03 
0 
(v 

0 
0 
03 m r- 
0 
N 

0 
0 

PI 
0 
(v 

8 

0 
0 

t- 
0 
N 

3 

+ + 
_ - -  _ _ _  I^_- 

+ + + + + 

+ 

+ 

t + - + 

1 

+ 

+ + + 

+ + + 

I 

I \ 
\ I 

8 8 x R? 
0 0 0 

0 0 
aD (I) 
t- co 
d d 

h 9 P 
8 

h h 

A -  - 


